[Abstract] This protocol describes two similar methods for the extraction and methylation of fatty acids from bacterial cultures. The acid derivatization protocol Bligh and Dyer, 1959) results in the extraction and methylation of all fatty acids, both free and bound, from a bacterial culture, while the base derivatization protocol (Lennen and Pfleger, 2013) captures only bound (phospholipid, acyl-thioester) species. After extraction into hexane, the lipids may be analyzed by gas chromatography.
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2. To the cell culture, add ~50 µg of an appropriate internal standard. Over the course of this procedure, a fraction of this internal standard will be lost. d. Note that all values given for the volume/concentration of the internal standards may need to be adjusted for your particular system, and different standards may need to be used depending on the chain lengths of the fatty acids to be quantified. An internal standard should mimic the compounds to be quantified as closely as possible and should be added to the collected sample of culture in an amount which approximates (same order of magnitude) the concentration of the compounds it will be used to analyze.
e. 5 μl of 10 mg/ml will correspond to a theoretical final concentration of 50 μg/ml methyl heptadecanoate if two 0.5 ml hexane extractions are performed in step 14. 23. Lipids were extracted from a bacterial culture expressing a plant thioesterase specific for 12 carbon (C12) saturated acyl-ACPs, resulting in the overproduction of C12 free fatty acids and, to a lesser extent, C14 free fatty acids. After adding 510 μg of pentadecanoic acid (C15) to 2.5 ml of a late stationary phase culture and performing the total fatty acid extraction protocol by acid catalysis as described above, the resulting FAMEs were analyzed by GC-MS. A total of 1 ml of hexane was used in the extraction. The amount of C12, C14, and C15 FAMEs present in the chromatography sample was determined by constructing calibration curves relating the peak area of each species to its concentration (column 2 of Table 1 ). If the conversion of C15 acid to its methyl ester and its subsequent extraction were perfect, there would have been 539.5 μg/ml of C15 methyl ester in the chromatography sample (calculated from the listed molecular weights). This fact was used to adjust the concentratiosn of C12 and C14 FAMEs (the measured concentrations were multiplied by the ratio 539.5/484.3). These corrected concentrations were then used to determine the fatty acid titer in the culture by converting to the acid concentration using the molecular weights and then dividing by the volume of the culture sample (2.5 ml). Table 1 . The titers of C12 and C14 fatty acids in a thioesterase expressing culture were measured by GC-MS using pentadecanoic acid (C15:0) as an internal standard. The concentration refers to the concentration in the sample analyzed by chromatography while titer refers to the concentration in the culture. Molecular weights were obtained from the NIST Chemistry Webbook.
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